The present study was carried out at El-Kanater El-Khayria & Talkha stations, Damietta branch of the River Nile. The concentrations of heavy metals (iron, zinc, copper, cadmium and manganese) in water and their accumulations in organs (muscles, gills, liver and kidneys) of Oreochromis niloticus fish were determined seasonally during year 2016. Also, the histopathological alterations in the same organs of selected fish samples were studied during the same year. The obtained results showed an increase in heavy metals concentrations in water collected from investigated area and these concentrations followed an abundance of: Fe > Mn > Zn > Cu > Cd. These metals accumulated in some organs of the studied fish and caused histopathological alteration in these studied organs. The histopathological alteration included degeneration, necrosis, edema, hemorrhage, hemolysis, hemosiderin, parasitic forms and hyperplasia in selected organs. Those changes were observed in all studied organs at the two stations during the period of study with severe degree at Talkha station during hot seasons. So, it is necessary to treat the polluted water before its discharging into the Damietta branch to protect fish and human beings from the dangers of pollution.
INTRODUCTION
The River Nile is considered as the life artery of Egypt. It bifurcates north of Cairo into two branches, Rosetta and Damietta embracing the delta in between. The Nile and its two branches subjected to different types of pollutions Abd El Rahman, 2017 and Kadry et al., 2012) .
Heavy metals play an important role in water pollution since they are toxic to aquatic animals and may become a threat to mankind El-Sayed, 2015) . The primary source of heavy metals in the River Nile is the discharge of domestic sewage, industrial wastes and washing of herbicides and pesticides of the agricultural land (Saad et al., 2012 and Kadry et al., 2015) . Thus, the ingestion of contaminated fish should receive special attention in order to protect human beings from the dangerous hazards of the different kinds of heavy metals with varying toxicity levels (Tayel et al., 2013 and Yacoub et al., 2008) .
Oreochromis niloticus fish is one of the most important aquatic organisms greatly affected by toxicants in the form of histopathological alterations (Tayel, et al., 2014 and Saad et al., 2011) . This study aimed to investigate the impact of heavy metals (iron, zinc, copper, cadmium and manganese) concentrations in water and their accumulations in fish organs (muscles, gills, liver and kidneys) on histological structures of these organs.
MATERIALS AND METHODS
Water and fish samples were collected during four seasons of the year 2016 from two stations. The first was El-Kanater El-Khayria city (Qaliubiya-Egypt); this station receives some drainage and agricultural runoff, while the second was from Talkha city (Dakahlia-Egypt). This station receives the hot water from the electrical station and the wastes of Talkha Ammonium Fertilizer Production.
Heavy metals in water
The heavy metals concentrations (iron, zinc, copper, cadmium and manganese) in water were determined using atomic absorption (model Perkin Elmer 3110, USA) with graphite atomizer HGA-600, according to atomic absorption spectrometry (AAS) method described by (APHA, 1998) . The results were expressed in µgl -1 .
Fish analysis
Samples of the fresh water fish Oreochromis niloticus were selected for the present study. They were collected seasonally from El-Kanater El-Khayria and Talkha stations during the period of the year 2014.
Heavy metals in fish organ
Samples of the major organs: muscles, gills, liver and kidneys were collected from the selected fish, Oreochromis niloticus, specimens. The accumulations of iron, zinc, copper, cadmium and manganese in those organs were determined using Hitachi model 170-30 with graphite atomizer (G.A.Z) atomic absorption spectrophotometer, according to atomic absorption spectrometry (AAS) method described by (Goldberg et al., 1963) . The results were expressed in µg /g dry weight. Bioaccumulation Factor (BAF): The bioaccumulation factor (BAF) was calculated according to Authman and Abbas, (2007) using the following equation:
Bioaccumulation Factor (BAF) = Pollutant concentration in fish organ (mg/kg)/ pollutant in water (mg/l).
Histological studies
Histopathological studies were carried using selected organs of the studied fish which were collected seasonally. Immediately after dissection of the fish, parts of muscles, gills, liver and kidneys were fixed in 10 % formalin at 4 0 C, dehydrated in ascending grades of alcohol and cleared in xylene. The fixed tissues were embedded in paraffin wax and sectioned into five micrometers thick, then stained with hematoxylin and eosin dyes according to Bernet, (1999) .
Statistical analysis
The comparison among means ±SE (standard errors) was tested for significance using one-way ANOVA analysis and Duncan's multiple range tests. The statistical analyses were calculated using the computer program of SPSS Inc. (2001 version 10.0 for Windows) at 0.5 significance level.
RESULTS

Heavy metals concentrations in water
The mean concentrations of the tested metals in water of two studied stations and permissible limits of these metals were presented in Tables 1&2. Metal concentrations in the water of the two studied areas followed an abundance of: Fe > Mn > Zn > Cu > Cd. The minimum values of Fe, Zn, Cu and Mn were recorded during autumn, while the minimum value of Cd was recorded during winter. However, maximum values of Fe, Zn, Mn were recorded during winter, whereas for Cu and Cd, their maximum values were registered during summer. On the other hands, the concentrations of all heavy metals at Talkha were higher than those of ElKanater El-Khayria during all seasons except cadmium during spring and summer at El-Kanater which were higher than those of Talkha. Talkha station seemed to be more contaminated with heavy metals than El-Kanater El-Khayria station. 
Fish analysis Heavy metals accumulations in fish organs:
Tables 3&4 show the accumulations of the analyzed metals in the muscles, gills, liver and kidneys of Oreochromis niloticus caught from the two studied stations and the permissible limits of these metals. The highest accumulations of the iron, zinc and copper were observed in the kidneys, while the maximal value of cadmium was noticed in muscle and the highest value of manganese was observed in the gills. The lowest accumulations of iron and zinc were recorded in the muscle, whereas the minimal values of copper and manganese were observed in the liver, while the minimal value of cadmium was shown in kidneys. Also, the maximal values of studied metals were recorded at Talkha station during hot seasons (summer & spring), while the minimal values of these metals were recorded at El-Kanater El-Khayria station during cold seasons (winter & autumn) except for copper, where its minimal values observed during summer. Table 5 shows the bioaccumulation factor of analyzed metals in the muscles, gills, liver and kidneys of Oreochromis niloticus obtained from the two studied stations during the four seasons. Iron and zinc bioaccumulation factors of selected organs were in the following order: Kidney > Gills > Liver > Muscles. Copper bioaccumulation factor of selected organs was in the following order: Muscles > Kidney > Gills > Liver. Cadmium bioaccumulation factor in selected organs was in the following order: Muscles > Liver > Gills > Kidney. Manganese bioaccumulation factor of selected organs was in the following order: Gills > Muscles > Kidney > Liver. 
Bioaccumulation Factor
Histopathological alterations
Several histopathological alterations were observed in skin & muscles, gills, liver and kidneys of O. niloticus obtained during the four seasons. Those alterations were severe in samples obtained from Talkha station and hot seasons than these obtained from El-Kanater El-Khayria station and cold seasons. The pathological findings of selected organs were shown in (Plate I -IV). 
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DISCUSSION
Heavy metals concentrations in water
The presence of heavy metals in the investigated areas is mainly due to either both agricultural influx and sewage via surrounding cultivated land for El-Kanater station or hot water from electrical station and wastes from Talkha Ammonium Fertilizer Production. The present study showed that the abundance of metals in water of areas under study followed the order: Fe > Mn > Zn > Cu > Cd. This result was in agreement with that obtained by Ahmed, (2012) and El-Sayed, (2015) . The results revealed that the values of Fe, Zn, Cu and Cd were within the permissible limits according to WHO, (1993) . As for zinc, this metal was higher than its permissible limit at Talkha during winter. However, Mn was higher than the permissible limits at the two stations during winter.
The increase in zinc values at Talkha during winter may be due to domestic and agricultural sewage wastes and effluents which are loaded by hot water from electrical station and wastes from Talkha Ammonium Fertilizer Production water discharged into water stream as recorded by El-Sayed, (2011) . The high concentration of manganese during winter at the two stations may be due to the effect of the breakdown of organic matter and dead microorganisms with subsequent release of the metal into water as recorded by Elewa et al., (2009) . It may, also, be attributed to hot water from electrical station and wastes from Talkha Ammonium Fertilizer Production water at Talkha station as recorded by El-Sayed, (2015) .
Fish analysis Heavy metals accumulations in fish organs
The bioaccumulation of heavy metals does not only depend on the structure of the organ, but also on the interaction between metals and the target organs (El-Naggar et al., 2009) . Fish could accumulate trace metals and acts as indicator of pollution (Abou El-Gheit, 2012) . The relationship between the concentrations of trace metals in water and their accumulation in Oreochromis niloticus fish organs was indicated in the present study. The present study showed that iron bioaccumulations in fish organs at areas under investigation were detected in the following descending order: kidney > liver > gills > muscles. It can be noticed that fish accumulate trace metals in fish organs with higher quantities than those found in ambient water and the permissible limits according to FAO, (1992) . The increase of iron accumulation in fish organs in this study may be related to an increase in metal uptake by different organs. This observation is in agreement with that obtained by Ahmed, (2012 ). Yacoub, (2007 observed accumulation of iron ligand protein (hemosidrin) scattered in liver section of fish exposed to high iron concentration.
The present study showed that zinc accumulation in fish organs at areas under investigation were detected in the following descending order: Kidney > liver > gills > muscles. It can be noticed that fish accumulate trace metals in fish organs with higher quantities than those found in ambient water and the permissible limits were according to FAO, (1992) . The highest value of Zn accumulation recorded during summer at Talkha station is anticipated to industrial effluents from Talkha Electricity Station as cited by Ibrahim and Mahmoud, (2005) . Also, high accumulation of zinc in the kidney could be based on specific metabolic process and co-enzyme catalyzed reactions involving Zn taking place in the kidney as recorded by El-Sayed, (2015) . However, relatively higher zinc concentration in the liver of fish may be due to the role of zinc as an activator of numerous enzymes present in the liver as recorded by Yacoub, (2007) .
The present study showed that copper bioaccumulations in fish organs at areas under investigation were detected in the following descending order: Kidney > spleen > gills > liver > muscles. It can be noticed that fish accumulates trace metals in fish organs in quantity within the range of the ambient water and recommended permissible limit according to FAO, (1992) except for kidney. The elevation of copper concentration in the kidney may be due to the fact that fish kidney contains a cystine rich copper binding protein which is thought to have a detoxifying or storage function as recorded by El-Sayed, (2015) . The increase of copper in kidney obtained from Talkha is anticipated to industrial, drainage and sewage effluents as recorded by Saad et al. (2012) .
The present study showed that cadmium bioaccumulations in fish organs at areas under investigation were detected in the following descending order: muscles > liver > gills > kidney. It can be noticed that fish accumulates trace metals in most fish organs with higher quantities than those found in ambient water and lower than the permissible limits according to FAO, (1992) . Generally, the obtained high level of cadmium accumulation in the studied organs of selected fish in the present study may be due to its strong binding with cystine residue of metallothionein, as mentioned by Tayel et al. (2008) .
The present study showed that manganese accumulation in fish organs at areas under investigation were detected in the following descending order: gills > Kidney > muscles > liver. It can be noticed that fish accumulates trace metals in most fish organs obtained from Talkha station with higher quantities than those found in ambient water and the permissible limits according to FAO, (1992) . These results are in agreement with (Ahmed, 2012 ) who interpreted such fact to high manganese concentration in water due to large amount of wastes discharged.
The bioaccumulation factors of studied metals in different organs of studied fish showed that the pollutants of investigated area induced diverse effect of some biochemical parameters and enzyme activities of these organs; this observation is in agreement with that reported by Authman and Abbas (2007) .
The results indicated that the water and fish organs of investigated areas were polluted with heavy metals. These pollutants induced histopathological alteration of fish organs.
Histopathological alterations
The severe alterations in skin and muscles, in present study, may be attributed to the presence of heavy metals in the investigated areas which have mainly occurred due to both agricultural influx and sewage via surrounding cultivated land for ElKanater station or hot water from electrical station and wastes from Talkha Ammonium Fertilizer Production. This finding is in agreement with that reported by El-Sayed (2015) and Saad et al. (2012) who attributed these observations to parasitic infection from sewage, inorganic fertilizers from agricultural wastes and industrial wastes.
The increase of heavy metals accumulation in fish organs plays an important role on the histopathological alteration of gills. This observation goes in line with that obtained by Ibrahim et al. (2009) and Ahmed (2007) .
The histopathological alterations in the liver of studied fish could be a direct result to the effect of heavy metals from industrial wastes, the parasitic infection from sewage or to the inorganic fertilizers from agricultural wastes as recorded by Mahmoud and Abd El Rahman, (2017) and Ashry et al. (2013) . Degeneration and necrosis of the hepatocytes may be due to metals. These results coincided with those of Authman and Abbas (2007) who stated that the liver has an important detoxification role of endogenous waste products as well as externally derived toxins as heavy metals. Accumulation of hemosidrin in liver cells may be attributed to rapid and continuous destruction of erythrocytes as recorded by Ibrahim and Mahmoud, (2005) .
The obtained results revealed that kidney was found to be the most affected organ by heavy metals. This may be due to the fact that it is one of the principal site of detoxification in fish body .Similar to our findings are those reported by Tayel et al., (2013) who found that agricultural, industrial and sewage wastes had caused renal injury including degeneration and necrosis of renal tubules in kidney of fish living in different parts of the River Nile.
CONCLUSION
In conclusion, the concentrations of the studied metals in investigated water areas were in the following order Fe > Mn > Zn > Cu > Cd. These metals accumulated in selected organs (muscles, gills, liver and kidneys) of the studied fish. The accumulations of these metals in such organs of the studied fish exceeded their presence in water and their permissible limits. It was found that the accumulations of these metals in these organs of the studied fish (O. niloticus) induced many histopathological alterations in such organs.
